The first triorganosulfonium azides [Me 3 S]N 3 and [Ph 3 S]N 3 were prepared by reaction of the corresponding sulfonium bromides/iodides with silver azide and characterized by spectroscopic methods. The molecular structure of [Ph 3 S]N 3 as well as that of the precursor, [Ph 3 S]Br, have been determined by X-ray diffraction.
Introduction
The chemistry of the chalcogen azides has been well investigated in the last years [1] . Among the various possible oxidation states of the chalcogens, selenium(IV) and tellurium(IV) possess the highest stability, and the ionic chalcogen(IV) azides [R 3 Te]N 3 and [R 3 Se]N 3 have been described and thoroughly characterized recently [2, 3] . In addition, the first telluronium, selenonium and sulfonium dinitramides have been synthesized [4] . In this contribution, we report the preparation of the first sulfonium azides.
Results and Discussion
Triorganosulfonium halides can be reacted with azide, in a similar fashion as selenonium or telluronium halides, to form the corresponding sulfonium azides. As the azide transfer agent, conveniently silver azide was used, in order to achieve complete conversion by separation of the precipitating silver halide (Scheme 1).
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Both salts 1 and 2 are colorless stable solids, which burn upon contact with a flame with soot formation. The ionic nature of the compounds in KBr and solution has been confirmed by vibrational and NMR spectroscopy. The antisymmetric stretching vibration of the azide groups [ν as (N 3 )] are found with high intensity in the IR spectra and with very low intensity (1) or not at all (2) in the Raman spectra around 2050 -1980 cm −1 . The symmetric stretching vibration ν s (N 3 ) can be assigned for both compounds at 1322/1321 cm −1 with considerable intensity, as typical for ionic azides, and is slightly shifted compared to that of NaN 3 (1344 cm −1 [6] ). As expected, the 14 N NMR spectra of both salts in D 2 O (1, −133(β )/−282(α/γ) ppm) and CDCl 3 (2, −130(β )/−277(α/γ) ppm) show two resonances for the ionic azide moiety, which confirm the dissociation of the compounds in solution, independent of the solvent nature.
Colorless crystals of 2 were obtained by diffusion of n-hexane into a CH 2 Cl 2 solution maintained at ambient temperature for 5 d. The compound crystallizes in the monoclinic system, space group P2 1 /n with four molecules in the unit cell ( Fig. 1) .
Similar to findings for the chalcogen atoms in selenonium and telluronium salts, the sulfur atom in the cation of 2 is trigonal-pyramidally coordinated (AX 3 E). The three S -C distances (S1 -C1 1.776(3), S1 -C7 1.780(3) and S1 -C13 1.787(3)Å) and C -S -C angles (C1 -S1 -C7 104.83 (12) • , C1 -S1 -C13 104.61 (12) • and C7 -S1 -C13 104.50(12) • ) are practically identical and comparable with the parameters of other triphenylsulfonium cations, such as in [Ph 3 S]Br · H 2 O, whose crystal structure was deter- [2, 3] . In contrast to the latter structures, in the structure of 2 interionic contacts are only very weak, the S···N distances being only 0.05Å smaller than the sum of the van der Waals radii of sulfur and nitrogen (3.35Å [7] ), which do not require further discussion.
To our knowledge, the crystal structure of the sulfonium(IV) azide 2 is the only one determined for a sulfur(IV) azide. A detailed investigation of crystal structures of several covalent organosulfonyl(VI) azides RSO 2 N 3 has been published [8] . Furthermore, a theoretical study of binary sulfur azides has been reported [9] .
Experimental Section
All manipulations of air-and moisture-sensitive materials were performed under an inert atmosphere of dry argon using flame-dried glass vessels and Schlenk techniques [10] ; the solvents and reagents were distilled and stored under dry nitrogen prior to use. The sulfonium salts [Me 3 S]I [11] and [Ph 3 S]Br [12] were prepared according to literature procedures. Infrared spectra were recorded on a Perkin-Elmer Spektrum One FT-IR instrument (as KBr pellets), and Raman spectra on a Perkin-Elmer 2000 NIR FT spectrometer fitted with a Nd : YAG laser (1064 nm) (as neat solids 
General procedure for the preparation of the triorganosulfonium azides [R 3 S]N 3 (R = Me, Ph)
Into a solution of trimethylsulfonium iodide/triphenylsulfonium bromide (1.0 mmol) in water resp. dichloromethane (10 mL), silver azide (1.0 mmol) was added at 0 • C and the mixture stirred for 30 min at this temperature. After further stirring at ambient temperature for 2 h, the resulting precipitate (AgI/AgBr) was separated by filtration. Concentration of the solutions in high vacuum furnished the slightly yellowish resp. reddish solids in almost quantitative yield. Recrystallization of 2 from a CH 2 Cl 2 /n-hexane mixture gave colorless crystals.
Trimethylsulfonium azide [Me 3 S]N 3 (1)
Raman: ν = 3010 (43), 2924 (100), 2034 [5, 4 ] (0.6 mmol) in dichloromethane (3 mL) AgN 3 (0.6 mmol) was added at 0 • C and the mixture stirred for 30 min at that temperature. After further stirring at ambient temperature, a sample for NMR spectrosocopy was taken from the clear supernatant solution. No evidence was found for the formation of an oxonium azide; as the main product hydrazoic acid was detected [HN 3 
X-Ray structure determination
For both compounds, [Ph 3 S]Br · H 2 O and 2, an Oxford Xcalibur diffractometer with an CCD area detector was employed for data collection using MoK α radiation. The structures were solved using Direct Methods and refined by fullmatrix least-squares on F 2 ( Table 1 , SHELXS/L [13] ). All non-hydrogen atoms were refined anisotropically. The OR-TEP plot (Fig. 1) is shown with displacement ellipsoids at the 50 % probability level.
CCDC 694100 and 693669 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
